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(54) yCTPOtfCTBO PEMOHTA OBCAfl- 
HOtf KOJIOHHb! 

(57) l43o6peTeHwe otwochtc* k peMOHTH0-n30- 
' /lHuwOHHWM pa6oTaM o6caAHux ko/iohh «e<|>- 

Tei-a3dBbix CKuaxMM aa» eoccTaHOB/ieHwn nx 
repMeTM^MOCTn. Uenb - noQuaienne HaAexno- 
Ctm ycraHOBKM MeTa/t/ivt»*ecKoro nnacTwp* 
(Mil). B KOpnyce ycTportcrea ycTaHoe/teHbi 
3/iexTpoABwraTe/ibc peAy^TopoM. rwAPonacoc 
u rMApouM/imi/iP c rioflbiM nopuiHeM m idto- 
xom. noA Mfl Ha eany xopnyca ycTahoaneHa 
pacxa-rwBawma* ro/iOBKa(PO. B hh*h<»a m->c- 



TM KOpnyca C B03MO*HOCTbK> B3auMOAeviCTBMfl 

c Mil pa3MeiueH ynop c jxedxo C8R33mhwm c 
hum npuBOAOM ero oceeoro nepeMeiueHHfl. 
HaA pacnono*eH AopHnpytomwM kohyc 

yCTaHOBneMHUft Ha WTOKe C BO3M0XHOCTbK) 

B3anMOAeviCTBMfl c Mfl. ripMBOA nepeMeme- 
HMftynopaBuno/iHeH e BHAe AncJ>tj>epeHui/ianb- 
Horo nopujHn, ycraHoe/ieHHoro a Kopnyce n 
o6pa3y»oiuero c ero ctchksmh A«e icaMepu. 
OAHa w3 xaMep rwApaanMMecKw cen33Ha KaHa- 
/iom c nonoCTbK) HarHeTanwH, a Apyraa - APy- 
rwM Kflna/iOM c nonocTbio ec?.cuBaHM» 
rviApOHacoca. Me>KAy co6oi* xaMepw cB«3aHbi 
KaHanoM c pacnonoxeHHbiM e neM o6paTHWM 
K/ianaMOMCO ujtokom. KoHyc. npoxoA« "O MP. 
Aec|>opMMpyeT ero & uk/whap w npwxwMaeT k 
peMOHTwpyeMovi Tpy6e. fie peMeLuaeMan 
ec/jeA 3a xoHycoM PT coaAaer Aono/iHUTe/ib- 
KyK) n/iacTMMecKyK> Ae<J>opMaiu<K>. flpw aoctm- 
xem*n a^pxHero nono>xeHvt« cbohm 
topuom B03AeviCTBye*r ha ujtok xnanana, koto- 
pbm oT^puBaeT AocTyn pa60HBw xkakoct* m3 
KaMepw H3A nopuineM no xaHany b no/iocTb 
BcacbieaHwn ruAPOHacoca. KonraxTHaa n/io- 
maAfc u yflep>KW83»otnee ycn/me MH na ctchkc 
o6caA"Ovi xo/iOHMtM AocTaTOMHbi ai« ero yAep- 
jKaHUfl. 1 wn. 



H3o6pereHne othochtch k ycrportcTaaM 
A/i« peMOHTHO-M30nnuwoHMbix pa6cn o5caa- 
hvjx ho/iohh He<t>Terd30ewx CKBaxHH c uenbK) 
BOGCT3Hoo«eKvi« nx repMeTUHHOCTu. 

Ue/ibto M3o6peTeHHB «B/ineTCfl noebiuje 
Hue HaAe>cnocTM ycTaHOB kh Mera/i/iwweCKoro 
n/iacrwpfl. 



Ha sepTeixe cxewainHHO M3o6paxeHO 
npeAiaraeMoe ycipo^CTBO a^« peMonra oO- 
caAHOrt KO/tOHHW, npoAonbMWM pa3pe3- 

B nunMNApn^ecKOM xopnyce 1 yCfpotiCT- 
oa. cnycicaeMoro b Ba>xnny Ha Ka6ene 2. 
pacno/wxeH 3/iexTpo/iBnfaTenb 3 c peAy* T °- 
pOM 4. Aey^nnyH^epHwui rMAPOHacoc 5 c eca- 



cuaaiomviMn 6, HarMe-iaieifeHbiMH 7 w peAY*- 
uhohhum 8 x/ianaHaMw. .-v»APOU MnMH AP 9 c 
no/>biM nopujueM 10 v\ ujtokom 1 1 . AMcJxpepen- 
uuanbHwA nopiueHb 12, *B/ia»omnHCfl npviBo- 
AOm ocenoro nepeMetueHM* ynopa 13. n 
*eCTKO C HVtM C8A33HMUM. AOpHUpyK)lUMWI KO- 

nyc 14 c noAnpyxuHeHHWMM n/taBaK>mnMn 
nnaiDKaM^ 15. pacicaTueaioinafl ro/ioexa IB w 
npoAonbHO-ro<$>pwpOBaHHu& MeTan/iunecKvw 
nnacrrwpb 17. Pa6osne no/iocru rnApounnun- 
Apa 9 m no/ioro nopumw 10 n*ApaBnnMecKw 
CB$i3aHbi Mexay co6ofl no xaHa/iy cl nepe3 noA* 
npyjKMHeHHww 30nOTHKK-nepexn>OMaTe/ib 18. 
KaMepa, oE>pa30B3HHaa CTewxaMw xopnyca * 
AH<J>(t>epeNuwanbMUM nopWHeM 12, ruApaa/in- 
MeCKM cBRaana no KaHanyJc no/iocib»o Harne- 
TaHMH rwApoHacoca. 

ApyraR KaMepa, o6pa30B3HHaa CTenxaMM 
Kopnyca n An$<j >e P e,i u via i l,HblM nopiuHeM. 
ruApaB/ivwecKM ctofl3ahac nonoctbK) BCacbiaa- 
Him rwAPOHacoca k3N3/iom#. 

B AW<t>'4>epeMuvianbHOM nopume ahr cob- 
3v»o6evix KaMep awno/men xanan c axcwa/ibMO 
pacnonoKjeKHUM o6paTHWM K/tanaHOM 19 c 
BwcTynaiom^M t*3 xopnyca ujtokom, B wcxoa- 
hom no/ioxenvw x/ianan 19 3axpbir u pa3Ae/ia- 
icaMepu, o6pa30BaHHbie 
Aw^epeMUManbHUM nopumeM 12 co CTeHxa- 
MMKopnyca. BnyTpeHHflfl nonocTbycTportcTBa 



ca nocTynaeT o kaMepy hsa AH<j><t>epeHUna/it>- 
hwm nopujHeM 12 w paOoMee ^snenv\e sepe3 
ynop 13 yAep^KvioaeT npoAO/ibMO-rocppi/iDOBan- 
nun Mevan/iMsecKHw n/iacTwpb 17. flpn 3T0M 
5 o6paTHbiPi <nanaM 19 aaKpuT. 

nocne AOcrn>K€itns Heo5xoA"Moro Aao*e- 
HMfl noAnpyxwHeHHua 3o/iOTwvtK-nepeKnK)Ma- 
ienb 18 nepeMecTviTCfl bhms ao ynopa. 
oTKpwBa« Aocryn pa60Me* >kuakocth no xaha- 
10 /lyanoA nopiueHb 10 ruApom^nwhApa 9. 

ZJopHnpyiomnPi Konyc 14, npoxoAfl no 
nnacrupK) 17, 4>opMwpyeT ero e um/imhap m 
npwxMMaei k peMOHTnpyeMort Tpy6e. a ero 
n/taaaioiJUHe nnaujKM Kann6py*oT. co3AaBan ra- 
15 paHTupoBaHHbiiA Hatflr. flepCMemaCMafl bcaca 
3a AopnnpyK3u;viM KOHycoM 14 pacxaTbiBaiO' 
maa ro/ioaxa 16 co3AaeT AononMWTe/ibhyx) 
n/\acTvmecKyto Ae4>opMau>iK> nnacrwpfl 17 no 

MaKpO- H MViK pOH6pO BHOCTW M BKyTp6hHe^ 

20 XTeHKn o6caANOui KonOHhbi n ynpOHHneT ho- 
BepxMocTHbiM c/iotf BKyTpenneM noaepxHocTM 
n/iacTbipp 17. Flpn AOCTuxenuM Bepxnero no- 
no*eHwfl Aopnupyiotuan ro/ioaxa 16 cboum 
topuom B03AeCicTByeT h« ujtok KAanana 19. 
25 icoTOpww OTKpwBaeT Aocryn pa6oMeft k*A*Q~ 
cth n3 K3Mepw h aft A^^^peHuiia^bhWM nop- 
uineM 12 no K3Kany t a n0/i0CTb BCacwB3HM« 
ruAPonacoca. 

B 3tom nonoxeHnn tcoMtaKYMart nnomaA^ 



MMJCODfTVCa. DHYTpeHHHH HU/lU^b yui^ivtnw.ow — 



cwpoBana c BHeoiMevi cKaax^HHoiH cpeAOvi 
3nat:TimHUM KOMneHcaTGpom 20. flOpHnpyio- 
lutnii xo^yc 14 m pacKaTbiaaiomafl ronoBKa 16 
yCTaHoa/iehbi na KOMue nonoro luroxa 1 1. npvi 
3TOM.papKaTwea»oiua« ro/iOBKa KMHeMaTuHe- 
ckvi CBfl3ana c sneicTpoABwraTe/ieM 3 sepe3 
T*necKonim6cicviM Ban 21 xopnyca. ycTaHoa- 
neHHbtft Ha onopax Kasenvin e noAOM ujToxe 1 1 , 
nopojv.e 10, CBnaaHHbiw t hum Ban 22 m nnawe- 
TapHWfi peAyxTop 4. Ha oany 22 ycTanoBneH 
aKCueHTpMK 23,cny)*catuM^ npnaoAOM Asyx 
njiynxepoa rwAPOHacoca 5. 

npOAO/ibHo-ro4>pnpoBaMHbii?$ MeTan/iHHe- 
cxmw n/iacTbipt. 17 b TpancnopxnOM nonowe- 
hmh pacno/io^en MexAy. T.e. yAepxviBaeTC* 
AopHwpyK)iUMM xonycoM 14 w ynopOM 13. 

J\r\* 3axpenneHWifl ycTpoAciBa b KonouHe 
oho cHaSxeno ynopmjMw tu/inncaMw vmn who- 
pflMi4{ne noxa3aHbi) 



cieHKe o6caAHoPi xonoKMbi AOCTaTO^Mbi a/i« 
ero yAep*MB3Hw* w An4>4>^P^ Hl ^ Manfc>Hb,pl nop ^ 
iueHb 12 BMecre c AOpnupyiomviM xonycoM 14 
m pacxaTbiBaioiMeM toaobkom 1 6 nepeMecTvrrcfl 
35 BBOpx, o6ecneMviBap no/iMbt* wx bwxoa via n/»a- 
CTblpfl 17. 

Hoc/ie 3aaepiueHC4q paCoTW no ycranoBKe 
nnacxbipft 17 anexTponpMBOAOM 3 ofcecneMu- 
eaeTCfl oc8o6o>KAeHMe xopnyca npw6opa ot 
40 ctgh kw o6caAHort kohohhw m 33TeM ycTpoviCT- 
bo TpaHcnopmpyeTCH Ha noeepxHOCTb. 

OopMyna n3o6peTetivi« 

YCTpO^CTBO a/ia peMOHT3 o6C3AHOii ko- 

45 noHHbi, B»oiH3HaK)u46e Kopnyc, ycTaHoo/ieHHwe 
b hom anexTponpuBOA c peAyKTopoM. rwAPO- 
Hacoc m ruAPOUVinwHAP c nantJM nopuneM w 
ujtokom. MeTanm*4ecKW4 nnacTwpb. ycTaHoa- 
neHHyio hoa hum wa Bany xopnyca pacxatuBa- 



30M. 

Ha MHTepBane npoBeAeHww peMOHTHo- 
M3on«uMOHMbix pa6oT no xa6enK>2 ex/noMaev 
cn 3/iexTpOABViraTenb 3. xoTopwvi Mepe3 
3xcueHTpMK23 npuBOA^T b AeflcTBHe n/iyH>xe- 
pw rviAPOHacoca 5 h oAHOapeMenHo bo apaiue- 
hvig nepea *anu 21 m 22 pacxaTuDaKHuyio 
ro/iOBxy 16. HepBOHasanbHO xopnyc 1 npn6o- 
pa 33«KOpnoaeTc« o xo/ioHHe Tpy6. a 3aieM 
pa6oMan xviA^ocTb no xananydoT rviaDOHaco; 



sacTM xopnyca c eo3MO*HOCTb»o aaanMOAe^ 
ctbm« c MeTa/tnMMecKMM n/iaCTWpeM ynop. o t* 
j,nMaiomeec» TeM. mto. c uenbK> noawtue- 

HM5? H3AeiXHOCTl4 yCTaHOBKM MCTa/l/lVIMeCxOTO 

55 nnacTupa. oho CHa6>xeHO jKecrxo cB«33HHbiM 
c ynopOM npMBOAow ero oceeoro nepeMeme- 
w pacnonoKeHHWM H9A pacxaTweaioiAew 

rOAOBKO^ AOpHMpyK)lAt4M KOHyCOM. yCT3HOB- 
/leHHWM M3 LUTOxe fHAPOUW/lMHApa C 803WO>K- 

HocTtK) B33MM0AevtcT&nft c MeTaflrtvmec*uM 



nnacTUpeM. oan icopnyca KMHeMaTH^ecKH cbh- 
33H c aneiaponpwBOAOM. npMBOA oceeoro ne- 
peMemehMn ynopa Buno/ine* b e*Ae 
Avi4>4>epeHUvia^tHoro nopwH*, ycTaHoe/ien- 
Horo b Kopnyce m o6pa3yK>mero c ero CTemca- 
mm Ase *aMepu, rwApaB/iMMecicw caaaaHHbie 
Me)KAy co6oh iceManoM c pacno/io*eHHWM b 



1 . 6 

H eM o6paTHUM K/iananoM co ujtokom. npu 
3tom OA«a H3 KaMep ruApaB/iMMecKii cBR3aHa 
c noAOCTtK) HafHeraHMH. APy^a» - c nonocTbio 
BcacuBaHwa rwAPonacoca, a AOpHMpyJomnw 

KOrtyC yCTaMOB/ieH C B03M0*CHOCTblO B3aHMO- 

Ae&CTBua b BepxNeM no/ioxeHuw co wtokom 
oGpaTHoro K/ianane. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 1 3. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 1 2, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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